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Abstract
Stroke occurs suddenly and has major impact on both the survivor and their 
caregiver. A third of stroke victims usually die from its direct effects or complica-
tions. The survivors usually have functional deficits resulting in the need for 
caregiver support. The caregivers may have inadequate knowledge of how to care 
for their affected relatives. The result is high caregiver burden and complications 
among the survivors. Once a person has stroke, it becomes important that their 
caregivers and their needs are determined so that they get the necessary support 
from the health professionals. Education of both the stroke survivors and the care-
givers, and follow-up to determine if their needs are being met may be the support 
required. This is important in low resource settings where the survivors and care-
givers may not always afford to go to stroke clinics for support visits and follow-up. 
Furthermore, stroke will result in reduced quality of life, poor functional outcomes, 
and poor community reintegration, which are important areas in life. Caregivers 
who look after the survivor for long periods may suffer burnout and have poor 
quality of life. Educating both the stroke survivor and their caregiver may result in 
better quality of life and survival rate.
Keywords: survivors of stroke, caregivers of stroke, low resource settings, outcomes 
of stroke, caregiver training
1. Introduction
Stroke is a common neurological problem and one of the leading causes of death 
in developing countries of the world [1]. It is one of the most disabling diseases and 
has great emotional impact on both the survivors of stroke and their relatives [2]. 
Stroke can affect virtually all human functions and unlike other disabling condi-
tions, the onset is sudden, leaving the survivor and family unprepared to deal with 
the consequences which can be clinical, social and economic [3]. In most develop-
ing countries, people affected by stroke present late to hospital and even then, are 
only kept in hospital for a short period until they are medically stable. They are 
then discharged home while still functionally dependent to the care of relatives 
who lack knowledge on what to do hence the need to be trained [3–5]. There are no 
institutions where they can get community support and the few that are available 
are beyond the reach of many. This puts the burden of care at home on the rela-
tives. This is the case in Zimbabwe, Rwanda, Tanzania and South Africa [5, 6]. The 
chapter therefore gives information on supporting informal caregivers in order to 
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
2
improve functional outcomes among survivors of stroke and quality of life among 
both the survivors and caregivers [7].
It also gives an overview of the extent and consequences of the stroke problem 
in low resource settings, length of hospital stay and the implications on stroke 
survivors and their caregivers, and the impact of stroke in terms of mortality 
and morbidity. Furthermore, the chapter looks at the rehabilitation of stroke 
patients, the impact of stroke on caregivers, and how patient and caregiver 
training can improve outcomes for both the patient and caregiver in low resource 
settings. In addition, it highlights the reason why supporting survivors of stroke 
and their caregivers are important in these settings considering that there are 
no consistent hospital-based services to support them. Finally, it outlines how 
a training programme for stroke patients and their caregivers can be developed 
using Kern’s six step model [8].
2. Epidemiology of stroke
Projected figures indicate that stroke is reaching epidemic proportions due to 
increased non-communicable diseases and HIV, and will be the number one killer 
by 2020 [9–11]. According to the Centre for Disease Control and Prevention, the 
incidence of stroke has increased by 100% in middle-to-low-income countries 
since 2002 [10, 12]. Although this increase is related to the increasing burden of 
cardiovascular risk factors and the ageing population, infectious causes of stroke 
are also thought to contribute. According to the World Health Organisation, 15 
million people suffer from a stroke worldwide each year, and of these, 5 million die, 
5 million fully recover and another 5 million are permanently disabled and need 
assistance with activities of daily living [13]. Low- and middle-income countries 
have 70% of strokes and 87% of both stroke-related deaths and disability-adjusted 
life years [14, 15] consequently making stroke the major cause of disability in Sub-
Saharan Africa [16].
The incidence of stroke varies by race and country [17]. In SSA, most cases of 
stroke occur in relatively young people (mean age < 60 years in most studies), some 
10–15 years younger than patients with stroke in developed countries [11, 17–21]. 
Earlier, Feigin and colleagues had found the mean ages for men and women to be 70 
and 75 years respectively [22]. In Chile, the mean age was reported to be 66.4 years 
[23]; while it was found it to be less than 50 years for sub Saharan Africa [24]. This 
was in line with findings in Malawi where the mean age was 54.2 ± 16.9 years [11]. 
A Gambian study found the mean age to be 58 years (10–15 years) younger than 
patients in developed countries [25]; as is the case with Brazil where the mean age 
was 64.1 years [26]. In Ghana the mean age of stroke patients is 63.68 years and the 
male to female ratio is 1:0.96 [27]. In Sudan the mean age was found to be 56.61 [28]. 
However in Zimbabwe there were more females than male [5, 20, 29].
It is hoped that improved post stroke care, through caregiver support and train-
ing would reduce morbidity and mortality among stroke survivors and improve 
caregiver outcomes in low income countries. Information on causes and prevention 
of subsequent strokes may be important to give during caregiver support so as to 
empower them and improve compliance with medications.
3. Length of hospital stay (LOS)
Generally, LOS in African hospitals and other developing countries is short 
and range from 2 to 30 days [20, 30–37]. Shorter LOS may be indicative of fewer 
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rehabilitation sessions and reduced impact on stroke survivor outcomes [6]. In 
2012, 6 ± 4 days were reported in South Africa [32]. This was however lower than 
the 14 days previously reported for public hospitals in the same country in 2002 
[34]. Other authors reported up to 30 days of hospital stay in South Africa [37]. LOS 
has a bearing on the state at which patients are discharged in terms of function. This 
may mean that the stroke survivor will still need care, and within 2 days, caregivers 
may not have been trained on care or even have met rehabilitation personnel to get 
information about their sick relative.
There are other reasons too. In most instances, survivors of stroke and their rela-
tives cannot afford long LOS as this means higher hospital bills [33–35]. Hospitals 
also need beds for other ill patients so once patient is stable, they are discharged 
home to the care of relatives more likely due to pressure for beds as survivors of 
stroke do not pay in the public hospitals in many developing countries [36, 38, 39]. 
Furthermore, most patients would have presented late to hospital due to several 
factors and the stroke would have progressed, and condition worsened [5, 40]. This 
is not unique to African countries as this was also the case in Jordan where 32% of 
the population was not covered by any health and social insurance, and also spent 
less time in hospital [41]. Short hospital stay also means that patients are discharged 
before they are fully functional [39, 42]. This may be an indication that patients 
are kept in hospital until they are medically stable but not for rehabilitation [6]. As 
in the Zimbabwean setting, there may be no community services available to cater 
for the stroke survivors and their caregivers in most instances. Even in developed 
countries, it was found that caregivers lack knowledge on how to care for their rela-
tives with stroke and are not trained to care [42].
Survivors do better with an organised, multidisciplinary approach to treatment 
in which they and the caregivers are a part, hence the need to offer support to 
caregivers [7, 43]. The ideal management of stroke involves several aspects although 
these are not uniform in different countries. These include rapid response systems 
to stroke where patients are seen within 3 hours and proper diagnosis is made which 
includes Computerised Tomography (CT) scans and Magnetic Resonance Imaging 
(MRI). Patients are also put in Stroke units for transition of care and given throm-
bolysis. Once stable they start rehabilitation treatment before being discharged 
home or to institutions. However, well-organised stroke services are virtually 
absent in the government sector in most developing countries [44]. For example, 
in Zimbabwe, current stroke management is hospital-based because most of the 
hospitals are acute care facilities and are not designed to provide rehabilitation in 
the wards beyond patient’s discharge from the acute ward. From experience, rapid 
response is not available as most patients are not able to present to hospital on time 
after stroke. Most survivors also cannot afford the diagnostic procedures hence 
physicians depend on clinical symptoms for diagnosis. This is also compounded 
by a high staff turn-over making it difficult for patients to get consistent care. 
Challenges may then occur with coordination, availability of health care profession-
als and finances [34, 45].
The short length of stay in most hospitals in developing countries, (on average, 
up to 2 weeks) may be too short considering the time required to restore function 
post stroke. After the survivors of stroke are stable in terms of blood pressure, they 
are discharged back into the community usually with a disability, to the care of 
their family who have to offer physical, emotional and psychological support. This 
is indicative of a situation where survivors are discharged home to families who 
may not be fully prepared to cope with the changes that have occurred in the stroke 
survivors. This scenario has been going on for a long time even in middle income 
countries like South Africa [32, 34, 46, 47]. It is therefore necessary to involve 
caregivers in the pre-discharge planning of stroke survivors as failure to do so may 
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result in unsatisfactory care-giving as a result of higher caregiver burden and poor 
quality of life for both the stroke survivor and the caregiver.
It is not clear if during the hospitalisation period the rehabilitation personnel in 
developing countries meet with the caregivers of people who have survived a stroke 
to discuss ongoing progress and pre-discharge plans. Maybe this could facilitate 
caregivers’ access to information on stroke and its consequences, prevention and 
management options.
In Zimbabwe, management of survivors of stroke involves acute care in hospi-
tals and not much of the rapid response and thrombolytic therapy in government 
hospitals. Even in private hospitals the costs of thrombolytic therapies are prohibi-
tive. Most survivors cannot afford the CT scans and MRIs either. Once survivors 
are medically stable the rehabilitation professionals intervene whilst patients are 
still admitted. However, rehabilitation systems to support survivors of stroke have 
also not been fully developed. This means that hospital management of survivors 
of stroke is also deficient. Survivors are then discharged home with very minimal 
preparation and not notwithstanding the challenges of bringing them back for 
review. There are also no call centres in communities to assist, hence no support 
systems for caregivers in communities.
4. Outcome of stroke
Few studies have been done on the outcomes of stroke in Sub Saharan Africa 
(SSA) [11, 32, 48]. Initial stroke severity and in-hospital complications were found 
to be determinants of 28-day case fatality in Mozambique [48]; while in South 
Africa the case fatality was found to be associated with poor functional ability but 
not with age [32]. An important outcome post stroke is function which will be dis-
cussed in the next section. In Malawi mild stroke and the male gender were associ-
ated with favourable outcomes and being HIV positive did not worsen the outcomes 
of stroke [11]. In Zimbabwe, a 25% in hospital case fatality rate was reported [20]. 
Some of the patients who died had pneumonia, most probably from aspiration [20].
As mentioned before, a third of all patients with stroke will fully recover, a third 
will live with some disabilities and the other third will die [13]. Those who survive 
stroke and are disabled will require some form of care [7, 13, 49, 50]. Several factors 
affect prognosis post stroke. Some of these include demographic characteristics, 
type of stroke, severity and immediate and long-term post stroke care [51]. Factors 
that may contribute to a good prognosis after stroke are youth, mild deficit, speedy 
resolution of symptoms, no loss of consciousness, independent sitting balance, no 
cognitive impairment or urinary incontinence [52]. Medical complications are fre-
quent among individuals who have had a stroke, increasing the length of hospitali-
sation as well as the costs of care. These complications are a major cause of death in 
the acute and sub-acute stroke phases [53]. Some events, such as cardiac abnormali-
ties, dysphagia and pneumonia, are often apparent early after stroke onset whereas 
others, such as bed sores, venous thrombosis, and falls, can occur after several days 
[54, 55]. Potential cardiac complications such as atrial fibrillation and myocardial 
infarction are also common after stroke [54].
Neurological recovery in stroke occurs mainly within 1–3 months post stroke, 
whilst functional recovery occurs more fully at 4–6 months [56]. According to 
Doğan et al., 10% of stroke patients recover spontaneously within the first month, 
and 80% of patients are candidates for rehabilitation while the last 10% do not 
respond to treatment [57]. This is however different from the 2007 WHO report 
[13]. The neurological recovery of stroke often improves significantly within 3 
weeks and function may continue to improve up to 18 months [46].
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4.1 Mortality among people who suffer from stroke
Two-thirds of stroke deaths occur in people living in developing countries and 
40% of those with stroke aged less than 70 years [58]. The Inter-stroke phase 1 
study 2007–2009 reported that 5.7 million deaths in 2005 were due to stroke and the 
number is projected to rise to 7.8 million by 2030 and 87% of these will be in low or 
middle in-come countries. Similar findings were reported when it was estimated 
that approximately 80% of all deaths by stroke occur in developing countries [59]. 
However, age adjusted stroke mortality in adults in SSA seemed to be like developed 
countries [60]. This they attributed to lack of accuracy of longitudinal data collec-
tion in different regions.
In Africa, stroke accounts for 0.9–4% of hospital admissions and 2.8–4.5% of 
total deaths [61]. This is in line with findings elsewhere where it was reported that 
mortality due to stroke in low- and middle-income countries was the 5th leading 
cause of death in adults aged 15–59 years [62]. The same study found stroke to 
be the 7th leading cause of death in SSA with HIV/AIDS at the top. According to 
UNAIDS, HIV related deaths made up 16% in South Africa, 17% in Nigeria and 6% 
in Zimbabwe of total death [63]. This makes the need to support survivors of stroke 
more important so as to reduce mortality in communities.
This high stroke case fatality in Africa was found to be related to limited health-
care facilities and uncontrolled risk factors such as hypertension and diabetes which 
conditions and resultant death can be prevented [64]. Higher values have been 
found from community studies where deaths due to stroke contribute 5–10% of 
deaths in Tanzania [65]. Other studies in Africa have reported between 20 and 45% 
case fatality rates between admission and one-year post stroke [31, 32]. Stroke has 
been projected to be the 3rd leading cause of death in low income countries by 2030. 
Therefore, there is need for vigilance in prevention and care of patients with stroke 
as previously mentioned.
In South Africa based on an 11-disability adjusted number of life years lost per 
1000 of the population, stroke was declared a catastrophic illness as the prevalence 
of stroke in South Africa was reported to be 3000/100,000 people [66], much 
higher than the 500/100,000 people living with strokes in developed countries 
[67]. It may be safe to conclude that Sub-Saharan Africa has relatively low stroke 
incidence and prevalence but has high mortality rates [17]. This is may be attributed 
to high prevalence of smoking and other risk factors for stroke. Factors associated 
with mortality include severity of stroke, being a woman, haemorrhagic stroke, low 
level of consciousness upon admission and failing a swallow test, irreversible coma, 
stroke recurrence and other secondary infections and pressure sores, increased age, 
diabetes mellitus and stroke subtypes as independent predictors of 30-day case 
fatalities. Similarly, the relative risk of death from stroke was found to be higher for 
females in Ghana [68].
Ischaemic stroke patients with a National Institutes of Health Stroke Scale 
(NIHSS) score of less than 10 have a 60–70% chance of a favourable outcome 
at 1 year compared with only a 4–16% chance if the score is more than 20 [53]. 
However, ischaemic strokes have better prognosis, but less functional prognosis 
compared to haemorrhagic strokes [69]. Upon follow up, 23% of patients with 
ischaemic stroke had died while 65% of the survivors were functionally indepen-
dent at 1 year [69]. Meanwhile, among the patients with haemorrhagic strokes, 62% 
had died, and among the survivors, 68% were functionally independent at 1 year. 
Among those with subarachnoid haemorrhage, 48% were dead and 76% of the sur-
vivors were functionally independent. The differences in mortality during the acute 
phase between the two types of strokes are said to be due to the fact that haemor-
rhagic strokes are more severe at onset than ischaemic strokes. This results in 
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
6
increased pressure in the brain with mass shifting of brain which may be the reason 
for increased fatality. Later, as resolution occurs, swelling and pressure reduce with 
resultant reduction in mortality. Function is also better in Haemorrhagic strokes 
because there is less brain damage and once swelling and pressure have resolved, 
function is restored [70]. In Zimbabwe, not all patients with stroke can afford CT 
scans for diagnostic purposes, hence comparison is difficult. This also makes it dif-
ficult for typing the strokes although this is an important aspect of this study.
4.2 Functional outcomes in stroke
Poor functional recovery is associated with bowel and urinary incontinence, 
long time between stroke onset and hospital admission, more severe hemiparesis, 
visuospatial deficits and lower FIM scores [71, 72]. Functional recovery after stroke 
is also closely related to age, aetiology and severity of neurological deficit, nature 
of lesion and localization including integrity of collateral blood supply [52, 71]. 
The authors also reported that factors such as patient’s education, motivation and 
socio-economic level may be important in recovery. Psychosocial and cognitive 
impairments and other neurological and sociodemographic factors have been seen 
to affect the functional recovery of stroke survivors [73].
Functional prognosis is better among the patients with haemorrhagic stroke 
in the long term compared to patients with ischaemic stroke even when someone 
is caring for them [74–81]. This is however different from findings that report 
worse functional outcomes among haemorrhagic strokes [82]. In line with the 
study by Bamford et al. [69], Kelly et al., had comparable results when they used 
the Functional Independence Measure (FIM) and found that among 1064 patients 
with stroke, 871 had ischaemic stroke and these had better functional abilities at 
admission compared to those with haemorrhagic stroke [81]. However, at follow 
up, the patients with haemorrhagic stroke had better recovery in comparison 
to those with ischaemic stroke. However, the treatment they received was not 
standardised. Unfortunately there are not many studies where comparison of 
functional outcomes was done after training in Africa. In South Africa poor func-
tional outcomes were found to be associated with female gender, and more severe 
stroke and poor physical condition when patients were followed up at 6 weeks, 
6 months and 1 year [32]. This was also the case later in Malawi [31]. Stroke has 
both psychosocial and physical impact upon both the survivors of stroke and their 
caregivers and it is important to discuss this area. These are aspects that affect 
quality of life.
4.3 Participation
Participation restriction means that survivors are unable to take part in areas 
of life such as usual roles and hobbies. They are the challenges individuals would 
have ‘in involvement in life situations’ [83]. Achieving independent ambulation 
within the community post stroke is not easy [84]. This has an impact on com-
munity reintegration post stroke as the survivors may not be able to take part in 
their former activities and may become isolated [85]. It is therefore important 
to assess stroke survivor’s participation post stroke to get a complete picture of 
caregiver burden [86]. The relationship between participation and the environ-
ment was also highlighted elsewhere where the authors reported that perceptions 
of danger in the environment may make survivors increase speed for safety 
as seen when crossing roads [87]. In some cases, fear and the terrain may not 
be conducive for mobility. This is because there may be stones around and the 
terrain may be hilly thus reducing wheelchair mobility [6, 87]. Rehabilitation 
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professionals may face difficulties in trying to equip stroke survivors with the 
skills for community mobilisation in different terrains. Further, survivors may 
not be able to manoeuvre wheelchairs given for mobilisation as the environment 
plays a role in the outcome of rehabilitation and the patient’s recovery after 
stroke as it may act as a barrier [6, 87, 88]. This is more so because the objects, 
their position and orientation in the environment drives the motor pattern in an 
action as survivors try to move about [6].
Inability to ambulate within the community by survivors of stroke directly 
affects their community participation [87]. Reduced ambulation leads to poor 
accessibility of community facilities and this in turn causes poor social integration 
of survivors of stroke [89]. Once the survivors cannot access facilities, integration 
into community becomes poor, leading to non-compliance with medications [85]. 
This is further compounded by the fact that about 66% of community dwelling 
survivors of stroke will need help with at least one activity of daily living (ADL) 
[90]. Availability of support from family, acquaintances, peers, colleagues, neigh-
bours and personal care providers are facilitators to activity participation but these 
are not always available as they have other roles to play [91]. The impact of stroke 
on ADLs, emotions, cognition, and participation in social activities therefore 
significantly compromises survivor well-being and inevitably alters their and 
caregiver’s quality of life [67]. However, stroke survivors generally function better 
in activities of daily living than they do in social activities [92]. This is because 
stroke survivors are dependent on their caregivers for single and multiple tasks 
for up to one-year post stroke thus further compromising social integration [91]. 
Unfortunately, this need for help may cause dependency as they may continue to 
play the sick role.
5. Rehabilitation and caregiving of stroke survivors
The occurrence of stroke is devastating and overwhelming for both the survi-
vor who becomes disabled suddenly and the family who are not prepared for the 
changes brought about in their lives when managing the multiple problems of a 
patient post stroke [7]. This is because they may face financial worries and are not 
prepared for the long care-giving hours and emotional stress which are predomi-
nant factors in increasing caregiver stress when one is caring for stroke survivors 
[93]. Caregivers should therefore be involved early on in the rehabilitation phase 
so that they understand and deal with the problems and prepare for after discharge 
life. The quality of rehabilitation, timing of treatment and amount of time spent 
in hospital have a bearing on the functional outcomes of the patients [6, 94–96]. 
Success of rehabilitation is also determined by emotional and physical challenges 
that the patient faces post stroke [97]. It is therefore important to identify bar-
riers to an efficient rehabilitation service [6, 98, 99]. This is because availability 
of resources will affect the standard of stroke rehabilitation that patients receive 
[6, 100]. Effective rehabilitation initiated early after stroke can help enhance the 
recovery process and minimise functional disability which in turn improves quality 
of life of both the patient and the caregiver [42, 43, 97, 101–103]. Caregivers need to 
be well prepared for the emotional and physical challenges that the survivor faces as 
they may become barriers to care or even have a bearing on caregiver burden.
Moreover, organised respite care services that are available in developed coun-
tries may not be available in Zimbabwe to help with care of stroke survivors. This 
means that caregivers who have to look after survivors for long periods of time in 
most cases have no respite support. Disability benefits or allowances and voluntary 
support services to assist people living with disabilities and their caregivers may 
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not be available as is the case in Zimbabwe [104, 105]; yet the caregiver’s role in the 
health delivery system and support of stroke survivors is important. The global 
prevailing economic meltdown may also affect development of community services 
in most developing countries. This is despite home-based rehabilitation being con-
sidered an important complementary component of health-care to address stroke 
related disability as advocated by WHO in the case of HIV/AIDS. In South Africa, 
Hale et al. noted that stroke care leaves the caregiver who has no knowledge of what 
is going on in a predicament of what to do as information provided may not meet all 
their needs [33]. This results in increased caregiver strain as they may be the only 
source of rehabilitation available to the survivors of stroke as most cannot afford 
formal services due to poverty [34, 98]. There is therefore a missing link between 
hospital rehabilitation and survivors of stroke and their caregivers post discharge 
within the community.
The large numbers of people affected by stroke may also mean that the caregiver 
burden will increase and quality of life among many people will be affected. It is 
therefore important that caregivers of stroke survivors receive adequate caregiver 
support. When caregivers do not receive support, they may become strained 
resulting in inadequate support to survivors that will affect their quality of life. It 
is hoped that equipping caregivers by training them to look after stroke survivors 
may hopefully improve their outcomes and those of stroke survivors they care for. 
This is because elsewhere it has also been previously reported that disability affects 
quality of life and functional independence among survivors of stroke and increases 
burden of care among the caregivers [7].
6. Community management of stroke
Post stroke, many stroke survivors want to return to the roles they had prior to 
the stroke and integrate into their communities [46, 106]. However, the specific 
support systems required in helping stroke survivors and their caregivers remain 
unclear as the onset of stroke is sudden and patients and relatives are ill prepared 
to deal with the subsequent disability [7, 93, 107]. Survivors of stroke are primar-
ily rehabilitated as inpatients and are then discharged home once it is felt that the 
person and their primary caregivers can cope [108]. In most low-income countries 
community support for stroke survivors and their families remains fragmented and 
poorly coordinated [6, 42, 101, 107]. In rural areas this problem is further com-
pounded by physical geographical surroundings which are not conducive for mobil-
ity in any form [109, 110]. This results in patients receiving minimal therapeutic 
interventions to assist with recovery due to lack of access to rehabilitation services. 
In addition, this further strengthens the need for home-based rehabilitation [111, 
112]. Due to low numbers of rehabilitation personnel and inaccessibility of commu-
nities, family caregivers are important among survivors of stroke.
After experiencing a stroke, 60–74% of survivors need caregivers to take care 
of them since some recover with physical and cognitive limitations [7, 90, 113]. 
This is usually provided by informal caregivers [114]; who are mainly women  
[38, 115]; and may be children, spouses or other relatives of the stroke survivors 
[116, 117]. Due to shortage of resources in low resourced countries, support 
of caregivers to enable them to offer home rehabilitation may be the option of 
choice. Many caregivers end up suffering from emotional, physical and psycho-
logical burnout due to the burden of caring for stroke relatives over a long period 
[7, 116]. They are also left with little time for their own responsibilities. Financial 
constraints may limit visits to hospitals to get support and distances to health 
centres may be prohibitive [32]. The fate of stroke victims has been documented 
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elsewhere where many die or live with morbidities [13, 32, 93]. The challenges 
that caregivers face require that they get support from the health professionals to 
carry out the caregiving duties.
Earlier on, the importance of caregivers as part of the community support for 
survivors of stroke was highlighted [118]. Their involvement may help reduce stroke 
recurrence and complications associated with stroke, improve function and physi-
cal health as well as community reintegration [42, 47, 107, 119]. Caregiver involve-
ment may reduce disability and depression [120] which can occur due to increased 
caregiver burden [114, 121]; and improve quality of life [122]; among survivors of 
stroke. Women, younger caregivers and caregivers with poor physical health are at 
a higher risk of suffering caregiver burden [123]. Caregiver support programmes 
should focus on self-efficacy, social support and coping strategies among these 
caregivers. Financial constraints are the chief causes of burden in caring for stroke 
survivors post discharge and could be minimised by educating caregivers on basic 
stroke management principles to reduce the economic burden when accessing 
rehabilitation services [32].
After suffering a stroke, stroke survivors and relatives are faced with physical, 
emotional and mental problems and health care providers should educate them 
about basic care before the patient is discharged to adequately prepare for life at 
home [124, 125]. As previously mentioned, after experiencing a stroke, 66–78% 
of survivors world-wide need caregivers to help with activities of daily living since 
some recover with physical and cognitive limitations [7, 66, 67, 113]. Caring for a 
stroke survivor is a complex, stressful, life changing experience for both the survi-
vors and their family caregivers especially when one had not prepared for it [7, 117].
Caring for a stroke survivor requires both informal and formal caregivers. While 
formal caregivers are trained, the informal caregivers are not, and are also not paid 
for the services they offer yet play an important role in the survival of patient with 
stroke after discharge [38, 126, 127]. Most caregivers are therefore put into a carer 
role without any idea of what to do with the resultant increase in caregiver burden 
and poor quality of life [38, 42, 47, 100, 108]. As previously discussed, this lack of 
training can overwhelm caregivers who are ill prepared to care for someone with 
these limitations [7, 38, 42, 128–130]. The caregivers and survivors of stroke rarely 
receive information on the nature of stroke, its cause, management and prognosis 
[131]. In support of this finding other authors also noted that the specific caregiver 
needs were information on causes of stroke, stroke progression, prevention of 
recurrence, practical care, emotional care and guidelines on use of medicines as 
needed by people who have survived a stroke [42, 132, 133]. This further compli-
cates their lives as their duties will also involve administration of drugs, assisting 
with rehabilitation exercises and performing medical procedures for which they 
are not trained [90, 134]. Assisting with rehabilitation exercises make them play an 
important role in rehabilitation [127].
Stroke is also associated with many complications such as falls, pressure sores, 
urinary tract infections, chest infections and caregivers must deal with these too 
[135]. The amount of time needed to look after an individual varies depending 
on several factors which may include severity of the stroke and relationship of 
caregiver to stroke survivor [136, 137]. Caregivers were found to complain of long 
hours of caregiving which in turn leads to increased caregiver strain and reduced 
sleep [138]. Caregiver strain also increases over time [139, 140]. Length of care is 
determined by the severity of the stroke where the more severely affected stroke 
survivors need constant care thus more strain in the caregivers [141, 142]. In con-
trast, another in their study found no difference in strain between those who had 
looked after a survivor of stroke over a long time compared to those who had cared 
over a short period [123]. This is because the authors found that other factors such 
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as cognitive, emotional and behavioural changes in the survivor have a negative 
influence on caregiver strain. On the other hand, high confidence knowledge about 
efficacy, high satisfaction with social support and frequent use of coping strategy 
confronting all had a positive influence [123]. They therefore concluded that care-
giver support programs should include education about self-efficacy, stimulation of 
the use of the coping strategy confronting and training in mobilising social support 
in a way that is satisfactory to caregivers. Furthermore, support programs should 
be offered both to caregivers who recently started to take care of a survivor and to 
caregivers who have been taking care of a patient for a longer time [123].
The mean age of caregivers ranged from 36 to 70 years [100, 142]. The most 
common informal caregivers are spouses and adult children or other relatives most 
of whom are poor [100, 116, 121, 143, 144]. Most of the caregivers are females [32, 
100, 123, 142, 145]. In most cases there is no one else to carry out the caregiving 
task [146]. Female caregivers usually encounter more caregiving demands than 
male caregivers [147, 148]. This is because the female caregivers spend more time 
doing care giving tasks and other multiple family responsibilities [147, 149]. They 
are also the cornerstone for development and implementation of community care 
policies [141]. Further to this it was also found that 93% of men were cared for by 
women (their spouse in 73% of cases), while 55% of women were cared for by men 
[100]. Governments should make sure that poor people are educated on reduction 
of chronic diseases [150]. This is because they will end up caring for their sick 
relatives.
An attractive option is the use of formal caregivers, but they are expensive and 
for low resources settings like SSA, where accessibility to health settings is difficult 
[6, 109]. Home rehabilitation using informal caregivers is therefore the option 
of choice and if they receive support, may provide alternative cost-effective care 
compared to usual care [36, 151]. However, caregivers may end up giving up their 
jobs to care for the stroke survivor full time, give up their houses to stay with the 
stroke survivor and give up some social activities like going out with friends and 
going to church [38, 116, 138]. As discussed before, caregivers have not been made 
an integral part of the health care system [118], yet are responsible for the improve-
ment of quality of life and survival of stroke survivors post discharge and suffer 
burnout themselves [38, 122].
In most SSA countries, most of the caregivers are informal [36]. Due to the 
high HIV burden the occurrence of stroke in HIV positive patients causes a 
dual burden of care [10, 31, 32]. Lack of support systems in poor countries also 
pose challenges as most of those affected are poor and cannot afford outside 
support [6, 44]. It was further noted that caregivers in developing countries 
are usually family not educated about care and face challenges in dealing with 
patients’ problems [32]. At the same time, they are expected to help lower the 
risk of stroke recurrence, reduce stroke related complications, improve function 
and subsequently improve community integration [42, 46, 47]. There is need to 
address the perceived needs of caregivers of stroke survivors to improve quality 
of life and reduce caregiver burden which may arise from long term caregiving. 
Caregiver training may be the best choice as these are available and will not need 
payment.
7. Training of caregivers of survivors of stroke
To help support survivors of stroke, stroke rehabilitation services should address 
caregiver issues and include practical training in nursing skills and counselling 
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sessions, which will help in reducing the caregiver burden and improve stroke 
survivor recovery. Survivors of stroke spend most of their time with caregivers who 
therefore need to be trained and educated on how to take care of the survivor and 
on what to expect [42].
In high income countries, caregiver training consisting of basic skills of moving 
and handling, facilitation of activities of daily living and simple nursing tasks have 
been seen to reduce caregiver burden and improve quality of life [42, 101]; and was 
cost-effective [101]. Trained caregivers were also followed up over time in South 
Africa, and the structured caregiver training positively impacted on survivors’ 
quality of life post discharge [98]. They recommended an exploration of different 
caregiver education programs to determine those that would produce the best out-
comes in patients and caregivers so that they can be adopted regionally and inter-
nationally [98]. That education of caregivers reduce the burden of care and was also 
later reported in other studies on home-based care in HIV [32, 152]. The authors 
reported that those who received support from a nurse or community care worker 
had a lower caregiver burden and had more than twice the odds of wanting to care 
for another person living with HIV in the future [152]. Any training or educational 
program should start during the acute phase of rehabilitation to prepare patients 
and caregivers for the trajectory of problems they may face during the recovery 
period [153].
Education may benefit both the survivors of stroke and caregivers by preventing 
stroke. Education is defined as ‘a planned experience that uses a combination of 
methods such as teaching, counselling and behaviour modification techniques to 
influence knowledge and behaviour’ [154]. Various interventions have been devel-
oped and evaluated with the intention of supporting informal caregivers. However, 
there are conflicting reports on their effectiveness and even for those with posi-
tive outcomes, only modest effects are reported [155, 156]. Caregiver training is a 
non-pharmacological intervention to reduce the burden on informal caregivers and 
facilitate patient recovery after stroke [131, 157].
Caregivers should receive information regarding stroke survivor handling, 
positioning and how to communicate with the stroke survivor [42, 101, 158]. 
These findings were supported by authors who reported that caregivers’ training 
programs should mainly be focused on practical demonstrations on physical activi-
ties which they do whilst performing their roles to reduce physical strains among 
caregivers [158, 159].
Education should be given to family caregivers as this will benefit the community 
as they may relay the information to others for sustainability and improve quality of 
life of stroke survivors [42, 132]. They should be educated on how to look after the 
stroke survivor to prevent complications as well as recurrence [64, 160]. Training 
should cover self-efficacy and enable coping strategies like how to mobilise social 
support and also help the stroke survivor [123]. Training caregivers will also reduce 
adverse outcomes [145] However, the long-term impact of training on caregivers is 
not known in that they may end up thinking that the training is a qualification.
In Africa, about two thirds of caregivers of stroke survivors in rural areas receive 
no basic stroke education before discharge due to scarcity of rehabilitation services 
[6, 161]. On a positive note, educating the public and health care providers about 
prevention of stroke, warning signs and symptoms of the disease has been found 
to be useful when treating patients with hypertension [64, 162]. Lack of training is 
associated with high mortality among stroke survivors and severe forms of dis-
abilities which could be minimised if training is done prior to discharge [161, 163]. 
Comparing the effects of training on the outcomes of caregivers and stroke survi-
vors may highlight the importance of this aspect of care.
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The training should not be generic, but tailor made or individually adapted for 
clients and include written information for caregivers given during the training ses-
sion together with pictorial charts [156, 157, 164–166]. Stroke survivors should also 
be educated about their condition, treatment, prognosis and what they may need 
to do or not do and about hypertension as their knowledge was found to be subop-
timal [64, 154, 160]. This finding strengthened findings from South Africa, which 
reported that 79% of hypertension and 64% of strokes said they did not know 
about the risk of stroke [167]. Development of a caregiver training programme that 
can be adapted to individual needs is important as any caregiver may receive this 
mode of support.
Any assistive devices used during training should be offered to them to take 
home to prevent regression of the stroke survivors’ condition and difficulties in 
execution of the exercise programs [168]. Any training involving stroke survivors 
should be done after the acute phase, when they are less overwhelmed and able to 
comprehend the information [158, 169]. It is also important for stroke survivors 
and caregivers to be educated about the importance of incorporating the survivor 
back into the family [170]; although in some instances it may not result in improved 
perceived health status [171]. This is because education may improve carers’ knowl-
edge about stroke and its consequences but may fail to provide positive solutions 
to their problems hence lack of improvement in perceived health status [171]. It is 
therefore important for health workers to disseminate the training to other staff for 
sustenance of the training programme [172]. Training after the acute phase may be 
a challenge in situations where beds are required for other patients. In that case the 
caregivers may only receive training and later survivors of stroke may be included 
once they are ready.
8. Patient and caregiver outcomes after training
Several studies were carried out to determine effect of training on the out-
comes of survivors of stroke and their caregivers. Most of the studies compared 
intervention and control groups. Most studies that found better outcomes in 
the intervention group were from developed countries and looked at functional 
status of patients and physical/emotional health of family caregivers, quality 
of life, caregiver optimism, task difficulties and use of intervention [42, 101, 
173–176]. In some instances, 89% of the control group was functionally inde-
pendent at 3 months compared to 93% in the intervention group. At 6 months, 
this was 86 and 89% respectively. Similarly, Foster and colleagues found a 
significant difference in two of the satisfaction questions on satisfaction with 
hospital services [177].
The differences found between the intervention and control group were largely 
attributed to extended training time and longer call durations in the intervention 
group [175]. Effects of the intervention can persist over a long-term period as the 
intervention can sustain home care by reducing institutionalisation and mortality as 
well as improve clinical outcomes for caregivers [173, 175]. On the other hand, some 
findings showed no difference in outcomes between the control and intervention 
groups and in other cases are contrasting [42, 175, 177, 178]. These authors found 
no statistically significant difference between groups in functional Barthel Index 
score or functional independence at 6 months among patients. They did not give 
caregiver outcomes. No significant differences in patient activities of daily living or 
functioning or in caregiver emotional distress, anxiety, depression and strain were 
also reported [177]. On the other hand, the intervention group had more patients 
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referred for depression in one study [178]; although stroke recurrence was similar 
in both groups. It was therefore concluded that there was no evidence of a clini-
cally significant benefit of the intervention to both patients and caregivers [177]. 
However it is important to consider the differences in this study with those that 
found positive results.
Studies that involved caregivers only were carried out in other places [176, 178]. 
One study in the rural areas in the United States found that all caregivers were sat-
isfied with the intervention and were willing and able to use the intervention [178]. 
The intervention helped the caregivers make informed decisions about health care 
needs of stroke survivors thus reducing stress. This was further supported when 
the caregiver training program was found to have a positive impact on the func-
tional status, post stroke depression and caregivers’ knowledge and practices [179].
Caregivers were trained alone or in some instances together with the stroke 
survivor [42]. In other instances, both the caregivers and patients were trained [101, 
176]. However different findings were reported in that some found the intervention 
to improve quality of life in both caregivers and patients [42] On the other hand, 
improvement in quality of life among the caregivers was found but not in the other 
outcomes [101]. No significant differences in survivors’ activities of daily living or 
functioning or in caregiver emotional distress, anxiety, depression and strain were 
found in other studies [177]. On the other hand, in South Africa, improvement in 
quality of life, mobility and reduction in caregiver burden were found in the inter-
vention group [98]. When training caregivers it is important to take into account 
other factors that may confound the outcomes such as culture and level of education.
All the results point towards a trend for caregiver targeted interventions hav-
ing some value, but there is need for further research to confirm this and improve 
generalizability [155]. A caregiver training programme in low resource settings may 
be of value to offer support to stroke survivors and caregivers.
9. Developing a caregiver training programme
Education of caregivers is important [32, 42, 47, 101, 158]. However any devel-
oped training programme should be repeatable [8]. To come up with a training 
programme that is relevant, objective and feasible, it is important to consider the 
cultural and socio-economic context in which it will be used. The Kern model of 
curriculum development for medical education a six-step approach that links health 
needs to the education process was used to develop a caregiver training programme. 
The process does not usually proceed in sequence but is rather an interactive and 
dynamic one and can be adapted for low resource settings. According to Kern et al., 
the curriculum development is based on the following six steps [8]:
Step 1. Problem identification and general needs assessment
This begins with identification and analysis of health care needs. A general 
analysis of the current approach to address the identified needs is done. The differ-
ence between the ideal approach and the current approach represents a general needs 
assessment. This helps identify the gaps that exist in the care of stroke survivors. 
There is need to assess how other countries are dealing with training issues and 
compare outcomes of the stroke survivors and those in one’s country. In most cases 
key informant interviews are carried out and other training programmes are assessed 
for adaptability. The observed gaps help in coming up with a targeted needs analysis.
Step 2. Targeted needs analysis
This involves assessing the needs of the targeted group of caregivers 
and stroke survivors which may be different from their needs in general. A 
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
14
triangulation of methodologies is used to come up with their needs and chal-
lenges that they face. This should be done among those that are likely to have 
faced challenges, meaning that they have experienced the challenges for a certain 
length of time.
9.1 Syllabus
Based on the findings from the targeted needs assessment, the syllabus for 
the training programme includes information on the condition and presentation 
of stroke, physical changes, causes, complications and risk factors, and related 
Topic Notes to assist with topic development
The disease stroke What is stroke? What are the causes of stroke? How does stroke present? 
How is the diagnosis made? What is the prognosis?
Identifying stroke Use appropriate evaluation procedures to assess psychological and physical 
state of patients. Accurate identification of the patient’s immediate and 
potential problems
Problems that patients face These range from sudden change in body image, immobility, dependence 
on others for activities of daily living and care and personality changes. 
Also includes fears of loss of self-care and income and insecurities




Changes in motor and sensory problems. Secondary issues from immobility 
in cardio-respiratory and muscular skeletal systems. Issues with urinary 
system, particularly incontinence
Progression time frames Changes in status from flaccidity to spasticity, immobility to mobility and 
recovery of lost function.
Comorbidities Additional diseases that may be found in stroke patients such as HIV and 
other potential infections
Infection control Use of gloves and disinfectants to minimise exposure to HIV and other 
potential infections
Handling of stroke patients Handling and training for positioning, preventing shoulder-hand 
syndrome and shoulder subluxations
Lifting and transfers Different methods of lifting stroke patients. Use of one-man method as 
well as methods for patients who are completely dependent. Help with 
facilitation of mobility and transfers as well as correct application of lifting 
and transferring techniques for safety reasons.
Activities of daily living Teach feeding, bathing, toileting and alternatives to assist with dressing and 
any other personal activities of daily living
Treatment Devising a plan of care for treatment that includes an appropriate 
progression and post discharge program of management. Recognition 
of contraindications and precautions for treatment, delivery of effective 
treatment and progression based on regularly scheduled evaluation of the 
patient’s progress.
Communication Tailored to the needs of each individual with identification and referral to 
appropriate resource persons or sources within the hospital and community
Dealing with bereavement Explain the different stages of bereavement from shock, anger, denial, 
depression, acceptance and that the cycle may repeat.
Role of different 
departments and of the 
community in patient care
Establishment of appropriate relationships with the patient and other 
caregivers and members of the health care team.
Table 1. 
Notes to assist with topic development [166].
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diseases are also included. The syllabus also addresses the activity limitations, 
participation restrictions and treatment needs of the stroke survivors in a practical 
way. Table 1 presents the notes to assist with topic development for training.
Step 3. Developing goals and objectives
After identifying the needs of caregivers and the stroke survivors, goals and 
objectives for the training programme are developed. The objectives may include 
cognitive (knowledge), affective (attitudinal) and psychomotor (skill and behav-
iour) for the caregivers and stroke survivors. Objectives help determine the content 
of the training programme, learning methods/educational strategies and communi-
cate what the curriculum is about and provide the basis for evaluation.
Step 4. Developing educational strategies
Educational strategies are based on the objectives and the content of training 
programme. After the educational needs of caregivers and stroke survivors have 
been identified, it is decided on what has to be taught based on the needs and the 
methods of delivery that will be effective. The selected strategies are the ones most 
likely to achieve the educational objectives.
Step 5. Implementation
Implementation of the training programme includes getting buy-in from the 
people who will allow use of the training programme, and the identification of 
any barriers to the use of programme. Usually these are the health professionals 
who will do the training later on or even Directors of health who have to enforce 
the training of caregivers and stroke survivors. The programme is introduced and 
Resources Outputs Program outcomes Impact
Caregivers of stroke survivors
Stroke survivors
Training materials
Places where training will 
be held
Support from communities of 
interest.










looking after stroke 
survivors
Number of CGs 
who are satisfied 
with the training 
program
Number of CGs 
confident to look 
after SS after 
training




in caring for stroke 
survivors.
Caregivers of stroke 
survivors demonstrate 
competencies in the 
following areas:
Explaining the causes and 
symptoms of stroke
Explaining how to handle 
and lift a patient with 
stroke
Can handle, lift, mobilise 
and help a stroke survivor 
to perform activities of 
daily living.
CGs have confidence and 
good attitude in dealing 
with problems of stroke
Stroke survivors have 




health care that 
reduces the 
impact of stroke 
on caregivers and 
people who have 
survived a stroke.
Underlying Assumptions:
• The caregiver training program is fully implemented with fidelity to written goals and objectives.
• Government policies and resources are supportive
• The total health care system is improved to support the work of caregivers
Table 2. 
Logic model for the training programme implementation [166].
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
16
administered. Implementation is critical for success of programme as it converts 
a mental exercise into reality [8]. A logic model (Table 2) is used to help with the 
implementation process as exemplified below.
Step 6. Evaluation and feedback
In this phase the caregivers and stroke survivors as well as the training pro-
gramme are evaluated. This may be either formative (at the beginning) or sum-
mative (at the end) [8]. Evaluation of the content and delivery of the programme 
to caregivers is important as it leads to its acceptance [42, 172]. Evaluation is also 
important for recognition of caregiver and stroke survivor needs during and after 
training leading to appropriate and timeous interventions which are perceived as 
beneficial by the caregivers and the survivors of stroke [180].
10. Conclusion
Stroke occurs suddenly and affects functional outcomes in stroke survivors 
and the quality of life of both the caregivers and the stroke survivors. Most of the 
survivors end up with disabilities and have to depend on caregivers to survive. 
Unfortunately, most of the caregivers are not knowledgeable about looking after 
stroke survivors and end up with high caregiver burden. This chapter explained 
how the caregivers can be assisted in supporting stroke survivors. It also outlined 
the steps that can be followed in developing a training programme that can be 
adapted for low resource settings, and for conditions that may also affect func-
tion and quality of life. This is because supporting survivors of stroke is best done 
through training their caregivers. The training programme should take into account 
the cultural issues surrounding the caregivers and the stroke survivors. It is worth 
noting that over and above training the caregivers, health departments should 
continue to offer support to the stroke survivors through provision of appropriate 
rehabilitation services so that they become functionally independent. The support 
and training should be ongoing.
Author details
Farayi Kaseke, Tecla Mlambo*, Aimee Stewart, Lovemore Gwanzura  
and James Hakim
Department of Rehabilitation Harare, University of Zimbabwe College of Health 
Sciences, Zimbabwe
*Address all correspondence to: teclamlambo@hotmail.com
© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
17
Supporting Survivors of Stroke in Low Resource Settings
DOI: http://dx.doi.org/10.5772/intechopen.86900
References
[1] Gyagenda JO et al. Post-stroke 
depression among stroke survivors 
attending two hospitals in Kampala 
Uganda. African Health Sciences. 
2015;15(4):1220-1231. DOI: 10.4314/ahs.
v15i4.22
[2] Litton J, Lokesh S. A cross-sectional 
study of prevalence and determinants 
of depression among stroke patients. 
International Journal of Advances in 
Medicine. 2016;3(3):527-532. DOI: 
10.18203/2349-3933.ijam20162213
[3] Ali MA, Chidi OV, 
Timothy AO. Demographic and clinical 
factors on depression among stroke 
patients. American Journal of Clinical 
Medicine Research. 2016;4(3):38-42
[4] Mlambo T, Amosun SL, 
Concha ME. Assessing the quality 
of occupational therapy records 
for stroke patients at one academic 
hospital in South Africa. South African 
Journal of Occupational Therapy. 
2004;34(3):10-13
[5] Seremwe F, Kaseke F, 
Chikwanha TM, Chikwasha V. Factors 
associated with hospital arrival time 
after the onset of stroke symptoms: A 
cross-sectional study at two teaching 
hospitals in Harare, Zimbabwe. Malawi 
Medical Journal. 2017;29(2):171-176
[6] Rhoda A, Cunningham N, 
Azaria S, Urimebenshi G. Provision of 
inpatients rehabilitation and challenges 
experienced with participation post 
discharge: Quantitative and qualitative 
inquiry of African stroke patients. BMC 
Health Services Research. 2015;15:423
[7] Lutz BJ, Young ME. Rethinking 
intervention strategies in Stroke family 
care giving. Rehabilitation Nursing. 
2010;35(4):152-160
[8] Kern DE, Thomas PA, Howard D, 
et al. Curriculum Development for 
Medical Education: A Six-Step 
Approach. Baltimore, MD: Johns 
Hopkins University Press; 2009
[9] Centres for Disease Control and 
Prevention. Stroke related deaths and 
disability. 2008. Available from: https://
www.gov/mmwr/preview/mmwrhtml/
su6001a21.htm?.Retrieved [Accessed: 3 
April 2014]
[10] Benjamin Laura A, Bryer A, 
Emsley Hedley CA, Khoo S, Solomon T, 
Connor Myles D. HIV infection and 
stroke: Current perspectives and 
future directions. Lancet Neurology. 
2012;11:878-890
[11] Heikinheimo T, Chimbayo D, 
Kumwenda JJ, Kampondeni S, 
Allain TJ. Stroke outcomes in Malawi, 
a country with high prevalence of HIV: 
Prospective follow –up study. PLoS One. 
2012;7(3):e33765
[12] Strong K, Mathers C, 
Bonita R. Preventing stroke: Saving 
lives around the world. Lancet. 
2007;6:182-187
[13] World Health Organisation. Future 
health: Projected deaths for selected 
causes to 2030. World Health Statistics. 
Chapter 3:12. Geneva: World Health 
Organization; 2007. Available from: 
https://www.who.int/whosis/whostat 
2007-10 highlights.pdf. [Retrieved: 
03/04/2014]
[14] Feigin VL, Rinkel GJ, Lawes CM, 
Alga A, Bennet DA, van Gijn J, et al. Risk 
factors for subarachnoid haemorrhage: 
An updated systematic review of 
epidemiological studies. Stroke. 
2005;36(12):2773-2780
[15] Owolabi MO, Arulogun O, 
Melikam S, Adeoye AM, 
Akarolo-Antony S, et al. The burden 
of stroke in Africa: A glance at the 
present and a glimpse of the future. 
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
18
Cardiovascular Journal of Africa. 
2015;26:S27-S38
[16] Moran A, Forouzanfar M, 
Sampson U, Chugh S, 
Feigin V, Mensah G. The epidemiology 
of cardiovascular diseases in sub-
Saharan Africa: The global burden 
of diseases, injuries and risk factors 
2010 study. Progress in Cardiovascular 
Diseases. 2013;56(3):234-239
[17] Feigin VL, Forouzanfar MH, 
Krishnamurthi R, Mensah GA, 
Connor M, Bennet DA, et al. Global 
burden of stroke during 1990-2010: 
Findings fro the global burden of disease 
study 2010. Lancet. 2014;383:245-255
[18] Kengne AP, Anderson CS. The 
neglected burden of stroke in sub-
Saharan Africa. International Journal of 
Stroke. 2006;1:180-190
[19] Urton ML, Kohla M, 
Davis J, Neill MR. Systematic review 
of treatment interventions for upper 
extremity hemiparesis following stroke. 
Occupational Therapy International. 
2007;14(1):11-27
[20] Kaseke F, Stewart A, Gwanzura L, 
Hakim J, Chikwasha V. Clinical 
characteristics and outcomes of patients 
with stroke admitted to three tertiary 
hospitals in Zimbabwe: A retrospective 
one-year study. Malawi Medical Journal. 
2017a;29(2):177-182. Non-Communicable 
Diseases Special Issue
[21] Mlambo T, Amosun SL, 
Concha M. Timing of occupational 
therapy services in the rehabilitation 
of stroke patients in an academic 
hospital in South Africa. South African 
Journal of Occupational Therapy. 
2006;36(2):5-8
[22] Feigin VL, Lawes CMM, Bennet DA, 
Anderson CS. Stroke epidemiology: A 
review of population based studies of 
incidence, prevalence and case fatality 
in the 20th century. Lancet. 2003;2:43-53
[23] Lavados PM, Sacks C, 
Prina L, Escobar A, Tossi C, Araya F, 
et al. Incidence, case fatality rate, and 
prognosis of ischaemic stroke subtypes 
in a predominantly Hipsnaic-mestizo 
population in Iquique, Chile (PISCIS 
project): A community-based incidence 
study. Lancet Neurology. 2007;6:140-148
[24] Seedat YK. Meeting the challenges 
of hypertension in sub-Saharan Africa 
(editorial). Cardiovascular Journal of 
South Africa. 2006;17(2):47-48
[25] Walker RW, Rolfe M, Kelly PJ, 
George MO, James OFW. Mortality and 
recovery after stroke in the Gambia. 
Stroke. 2003;34:1604-1609
[26] Martins ANN, deFiqueiredo MM, 
Rocha Orlandil D, Fernandes MAF, 
Jeronimo SMB, Dourado ME. Frequency 
of stroke types at an emergency hospital 
in Natal Brazil. Arquivos de Neuro-
Psiquiatria. 2007;65(4b):1139-1143
[27] Attah-Adjepong G. A retrospective 
descriptive study on cerebrovascular 
accidents at the Komfo Anokye 
Teaching Hospital (KATH) in Kumasi. 
A dissertation submitted to the school 
of Graduate studies. Kwame Nkrumah 
University of Science and Technology; 
2008
[28] Iburahim S, Hussein A, Sidig A, 
Yasin F, Mohmad AB, Gadour O, et al. 
Stroke in women (Sudanese experience). 
American Journal of Scientific and 
Industrial Research. 2011;2(2):157-160
[29] Chimusoro FR, Mlambo T. Activities 
and participation domains considered 
important by outpatient stroke patients 
attending rehabilitation in Harare, 
Zimbabwe. Central African Journal of 
Medicine. 2013;59. Nos 9/12. RD/54/13:20
[30] Garbusinski JM, van Sande MAB, 
Bartholome EJ, et al. Stroke presentation 
and outcome in developing countries: A 
prospective study in the Gambia. Stroke. 
2005;36:1388-1393
19
Supporting Survivors of Stroke in Low Resource Settings
DOI: http://dx.doi.org/10.5772/intechopen.86900
[31] Heikinheimo T, Chimbayo D. 
Quality of life after first ever stroke: An 
interview-based study from Blantyre, 
Malawi. Malawi Medical Journal. 
2015;27(2):50-54
[32] Mudzi W, Stewart A, Musenge E. 
Case fatality of patients with stroke 
over a 12-month period post stroke. 
South African Medical Journal. 
2012;102(9):765-767
[33] Hale LA, Eales CJ, Fritz VU. The 
Soweto stroke questionnaire. South 
African Journal of Physiotherapy. 
1998;54(4):16-20
[34] Hale LA. The problems experienced 
by people with stroke living in Soweto, 
South Africa. PhD thesis. University of 
the Witwatersrand; 2002
[35] Whitehead M, Dahlgren G, 
Evans T. Equity and health sector 
reforms: Can low-income countries 
escape the medical poverty trap? The 
Lancet. 2001;358:833-836
[36] Thorogood M, Connor M, 
Tollman S, Hundt GL, Fowkes G, 
Marsh J. A cross-sectional study of 
vascular risk factors in a rural south 
African population: Data from the 
southern African stroke prevention 
initiative (SASPI). BMC Public Health. 
2007;7:326. Available: http://www.
biomedcentral.com/147-2458-7-326
[37] Green AR. The human face of health 
disparities. Public Health Reports. 
2003;118:303-308
[38] Smith LN, Lawrence M, 
Kerr SM, Langhorne P, Lees KR. Informal 
caregivers’ experiences of caring for 
stroke survivors. Journal of Advanced 
Nursing. 2004a;46(3):235-244
[39] Johansson L, Sundstrom G, 
Hassing LB. State provision down, 
offspring’s up: The reversed substitution 
old-age acre in Sweden. Ageing and 
Society. 2003;23:269-280
[40] Ekeh B, Isamade E. Time of 
presentation of stroke patients  
in a tertiary hospital in Northern  
Nigeria, West Africa. Journal of  
Medical Investigations and Practice. 
2014;9(1):1-4
[41] Suhimat T. Health services in 
Jordan. Jordan Times. 3 January. P7; 
2001
[42] Kalra L, Evans A, Perez I, 
Melbourn A, Patel A, Knapp M, et al. 
Training carers of stroke patients: 
Randomised controlled trial. British 
Medical Journal. 2004;328(7448):1099
[43] Duncan PW, Zorowitz R, Bates B, 
Choi JY, Glasberg JJ, Graham GD, et al. 
Management of adult stroke 
rehabilitation care: A clinical 
practice guideline. AHA/ASA – 
Endorsed practice guidelines. Stroke. 
2005;36:e100-e143
[44] Pandian JD. Stroke and 
thrombolysis in India. Neurology India. 
2007;55:173
[45] Brainin M, Zorowitz RD. Advances 
in stroke: Recovery and rehabilitation. 
Stroke. 2013;44(2):311-313
[46] Han B, Haley WE. Family care 
giving for patients with stroke. Review 
and analysis. Stroke. 1999;30:1478-1485
[47] Hankey GJ. Informal caregiving 
for disabled stroke survivors. 
Editorial: Training the caregiver 
benefits the patient, caregiver and the 
community. British Medical Journal. 
2004;328:1085-1086
[48] Gomes J, Damasceno A, 
Carrilho C, et al. The effects of season 
and temperature variation on 
hospital admissions for incident 
stroke events in Maputo, 
Mozambique. Journal of Stroke 
and Cerebrovascular Diseases. 
2014;23(2):271-277. DOI: 10.1016/j.
jstrokecerebrovasdis.2013.02.012
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
20
[49] Michael-Titus AT, Revest P, 
Shortland P. The Nervous System: Basic 
Science and Clinical Conditions, Stroke 
and Head Injury. 2nd ed. Chapter 11. 
Churchill Livingstone, London, UK: 
Elsevier; 2007
[50] Ogunmola JO, Oladosu OY. Patient 
outcome of admissions in the medical 
wards of a tertiary health Centre 
in a rural community of Ekiti state 
Nigeria. Annals of African Medicine. 
2014;13(4):195-203
[51] Walker R, Whiting D, Nigel U, 
Mugusi F, Swai M, Aris E, et al. Stroke 
incidence in rural and urban Tanzania: 
A prospective, community –based 
study. Lancet Neurology. 2010;9:786-792
[52] Stokes M. Physical Management in 
Neurological Rehabilitation. 2nd ed. 
Edinburgh: Elsevier Limited; 2004
[53] Hong K et al. Impact of neurological 
and medical complications on 3-month 
outcomes in acute ischaemic stroke. 
European Journal of Neurology. 
2008;15(12):2310
[54] Khaja AM, Grotta JC. Established 
treatments for acute ischaemic stroke. 
The Lancet Neurology. 2007;369:319-330
[55] Kumar V, Abbas AK, Fausto N, 
Mitchell R. Robbins’ Basic Pathology. 
8th ed. Philadelphia: Saunders; 2007
[56] Schaetcher JD. Motor rehabilitation 
and brain plasticity after hemiparetic 
stroke. Progress in Neurobiology. 
2004;73:61-72
[57] Doğan A, Nakipoğlu GF, Aslan DM, 
Kaya ZA, Ozgirgin N. The rehabilitation 
results of hemiplegic patients. 
Turkish Journal of Medical Sciences. 
2004;34:385-389
[58] Truelsen T, Piechowski-Jozwiak B, 
Bonita R, Mathers C, Bogousslavsky J, 
Boysen G. Stroke incidence and 
prevalence in Europe: A review of 
available data. European Journal of 
Neurology. 2006;13:581-598
[59] Connor MD, Walker R, Modi G, 
Warlow CP. Burden of stroke in black 
populations in sub Saharan Africa. The 
Lancet Neurology. 2007a;6:269-278
[60] Connor MD, Thorogood M, 
Modi G, Warlow CP. Burden of stroke 
in Sub Saharan Africa. American 
Journal of Preventative Medicine. 
2007b;33(2):172-173. (Letters to the 
Editor)
[61] Njoku CH, Adujolu AB. Stroke in 
Sokoto Nigeria: A five year retrospective 
study. Annals of African Medicine. 
2004;3(2):73-76
[62] Mathers CD, Lopez AD, Murray JL. 
The burden of disease and mortality by 
condition: Data, methods, and results 
for 2001. In: Lopez AD, editor. Global 
Burden of Disease and Risk Factors. 
Chapter 3. The International Bank for 
Reconstruction and Development/
The World Bank. New York: Oxford 
University Press; 2006
[63] UNAIDS. Regional statistics. 
Gapreport factsheet. Aavailable from: 
http://www.unaids.org/en/resources/
campaigns.2014gapreport [Accessed: 21 
December 2014]
[64] Lemogoum D, Degaute JP, 
Bovet P. Stroke prevention, treatment 
and rehabilitation in sub-Saharan 
Africa. American Journal of Preventive 
Medicine. 2005;29:95-101. DOI: 
10.1016/j.amepre.2005.07.025
[65] Walker RW, McLarty DG, 
Kitange HM, Whiting D, Masuki G, 
Mtasiwa DM, et al. Stroke mortality 
in urban and rural Tanzania. Adult 
morbidity and mortality project. 
Lancet. 2000;355:1684-1687
[66] Connor M, Bryer A. Stroke in South 
Africa. Chronic Disease of Lifestyle in 
South Africa. 2005;1995-2005:195-203
21
Supporting Survivors of Stroke in Low Resource Settings
DOI: http://dx.doi.org/10.5772/intechopen.86900
[67] Donnan GA, Fisher M, 
Macleod M, Davis SM. Stroke. Lancet. 
2008;371:1612-1623
[68] Wiredu EK, Nyame PK. Stroke 
related mortality at Korle Bu teaching 
hospital, Accra, Ghana. East African 
Medical Journal. 2001;78:180-184
[69] Bamford J, Sanderock P, Dennis M, 
Burn J, Warlow C. A prospective study 
of acute cerebrovascular disease in 
the community: The Oxfordshire 
community stroke project −1981 –86. 
2. Incidence, case fatality rates and 
overall outcome at one year of cerebral 
infarction, primary intracerebral and 
subarachnoid haemorrhage. Journal 
of Neurology, Neurosurgery, and 
Psychiatry. 1990;53(1):16-22
[70] Andersen KK, Olsen TS, Dehlendorff C, 
Kammersgaard LP. Haemorrhagic and 
ischaemic strokes compared. Stroke 
severity, mortality and risk factors. 
Stroke. 2009;40(6):2068-2070
[71] Jongbloed L. Prediction of function 
after stroke: A critical review. Stroke. 
1986;17(4):765-776
[72] Perna R, Temple J. Rehabilitation 
outcomes: Ischaemic versus 
haemorrhagic strokes. Behavioural 
Neurology. 2015;2015:891651. DOI: 
10.1155/2015/891651
[73] Saxena S, Ng T, Yong D, 
Fong N, Kohn G. Functional outcomes 
in inpatient rehabilitative care of stroke 
patients: Predictive factors and the 
effect of therapy intensity. Quality in 
Primary Care. 2006;14:145-153
[74] Paolucci S, Antonucci G, 
Grasso MG, Bragoni M, Coiro P, de 
Agelis D, et al. Functional outcome of 
ischaemic and haemorrhagic stroke 
patients after in-patient rehabilitation. 
Stroke. 2003;34(12):2861-2865
[75] Caplan LR. Intracerebral 
haemorrhage. Lancet. 1992;3391: 
656-658
[76] Labovitz DL, Allan A, 
Sacco RL. Prevalence and predictors 
of early seizure and status epilepticus 
after first stroke. Neurology. 
2001;57:200-206
[77] Qureshi AI, Tuhrim S, 
Broderick JP, Batjer HH, Hondo H, 
Hanley DF. Spontaneous intracerebral 
haemorrhage. New England Journal of 
Medicine. 2001;344:1450-1460
[78] Vemeer SE, Koudstaal PJ, 
Oudkerk M, Hofman A, 
MMb B. Prevalence and risk factors of 
silent brain infarcts in the population-
based Rottedan scan study. Stroke. 
2002;33:21-25
[79] Wei JW, Heeley EL, Wang JG,  
Huang Y, Wong LKS, Li Z, et al. 
Comparison of recovery patterns and 
prognostic indicators for ischaemic 
and haemorrhagic stroke in China: 
The China quest (quality evaluation 
of stroke care and treatment) registry 
study. Stroke. 2010;41:1877-1883
[80] Van Asch CJ, Luitse MJ, 
Rinkel GJ, van der Tweel I, Algra A, 
Klijn CJ. Incidence, case fatality and 
functional outcome of intracerebral 
haemorrhage over time, according to 
age, sex and ethnic origin: a systematic 
review and meta analysis. Lancet 
Neurology. 2010;9:167-176
[81] Kelly PJ, Furie KL, Shafqat S, 
Rallis N, Chang Y, Stein J. Functional 
recovery following rehabilitation after 
haemorrhagic and ischaemic stroke. 
Archives of Physical Medicine and 
Rehabilitation. 2003;84:968-972
[82] Dennis MS. Outcome after brain 
haemorrhage. Cerebrovascular Diseases. 
2003;16(Suppl 1):9-13
[83] World Health Organization. 
ICF: International Classification of 
Functioning, Disability and Health/
World Health Organization. Geneva: 
WHO; 2001. pp. 1-299
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
22
[84] Lord S, McPherson KM, 
McNaughton HK, Rochester L, 
Weatherall M. How feasible is the attainment 
of community ambulation after stroke? 
A pilot randomised controlled trail to 
evaluate community-based physiotherapy 
in sub-acute stroke. Clinical 
Rehabilitation. 2008;22:215-225
[85] Hale LA, Eales CJ, Stewart A, 
Fritz VU. The problems experienced 
by black stroke patients in Soweto, 
South Africa. South African Journal of 
Physiotherapy. 1999;55(2):17-22
[86] Rochette A, Desrosiers J, Bravo G, 
St-Cyr Tribble D, Bourget A. Changes 
in participation level after spouse’ first 
stroke and relationship to burden and 
depressive symptoms. Cerebrovascular 
Diseases. 2007;24:255-260
[87] Taylor D, Stretton CN, Mudge S, 
Garret N. Does clinic measured gait 
speed differ from gait speed measured 
in the community in people with 
stroke? Clinical Rehabilitation. 
2006;20:436-444
[88] Carr J, Shepherd R. Neurological 
Rehabilitation: Optimising Motor 
Performance. 2nd ed. Edinburgh: 
Butterworth-Heinmann; 2010
[89] Belanger L, Bolduc M, 
Noel M. Relative importance of after 
effects, environment and socio-
economic factors on the social 
integration of stroke victims. 
International Journal of Rehabilitation 
Research. 1988;11:251-260
[90] Connor MD, Thorogood M, 
Casserly B, Dobson C, Warlow CP (for 
the SASPI Project Team). Prevalence of 
stroke survivors in rural South Africa; 
results from the southern African stroke 
prevention initiative (SASPI) Agincourt 
field site. Stroke. 2004;35(3):627-632
[91] Mudzi W, Stewart A, Musenge E. 
Community participation of patients 
12 months post stroke in Johannesburg, 
South Africa. African Journal of 
Primary Health Care & Family 
Medicine. 2013;5(1):426
[92] Schmidt SM, Herman LM, 
Koenig P, Leuze M, Monahan MK, 
Stubbers RW. Status of stroke patients: 
a community assessment. Archives of 
Physical Medicine and Rehabilitation. 
1986;67(2):99-102
[93] Bhattacharjee M, Vairale J, 
Gawali KD. Factors affecting burden 
on caregivers of stroke survivors: 
Population-based study in Mumbai 
(India). Annals of Indian Academy of 
Neurology. 2012;15(2):113-119
[94] Paolucci S, Antonucci G, 
Grasso MG, Morelli D, Troisi E, Coiro P, 
et al. Early versus delayed In-patient 
stroke rehabilitation: A matched 
comparison conducted in Italy. Archives 
of Physical Medicine and Rehabilitation. 
2000;81:695-700
[95] Maulden SA, Gassaway J, 
Horn SD, Smout RJ, DeJong G. Timing 
of initiation of rehabilitation after 
stroke. Archives of Physical Medicine 
Rehabilitation. 2005;86(Supervision 2): 
S34-S40
[96] Horn SD, DeJong G, Smout RJ, 
Gassaway J, James R, Conroy B. Stroke 
rehabilitation patients, practice, 
and outcomes: Is earlier and more 
aggressive therapy better. Archives 
of Physical Medicine Rehabilitation. 
2005;86(Supervision 2):S34-S40
[97] Aprile I, Di Stasio E, Romitelli F,  
Lancellotti S, Caliandro P, Gilardi A,  
et al. Effects of rehabilitation on 
quality of life in patients with chronic 
stroke. Brain Injury. 2008;22(6): 
451-456
[98] Mudzi W. Impact of caregiver 
education on stroke survivors and their 
caregivers. Phd thesis. University of 
Witwatersrand; 2010
23
Supporting Survivors of Stroke in Low Resource Settings
DOI: http://dx.doi.org/10.5772/intechopen.86900
[99] Chestnut TJ. Fatigue in stroke 
rehabilitation patients: A pilot study. 
Physiotherapy Research International. 
2011;16:151-158
[100] Penido S, SanMartin V, Zaldibar B, 
Miranda M, Tejada P, Erazo P, et al. 
Quality of life of stroke patients and 
their caregivers. International Journal of 
Physical Medicine and Rehabilitation. 
2017;5(1):386-392
[101] Patel A, Knapp M, Evans A, 
Perez I, Kalra L. Training care givers of 
stroke patients: Economic evaluation. 
British Medical Journal. 2004;328:1102
[102] Chouhan S, Kumar S. Comparing 
the effects of rhythmic auditory 
cueing and visual cueing in acute 
hemiparetic stroke. International 
Journal of Therapy and Rehabilitaion. 
2012;19(6):344-351
[103] Carod-Artal FJ, Egido JA. Quality 
of life after stroke: The importance 
of a good functional recovery. 
Cerebrovascular Diseases. 
2009;27(Suppl 1):204-214
[104] Mugumbate J, Nyoni C. 
Disability in Zimbabwe under the new 
constitution: Demands and gains of 
people with disabilities. Southern 
Peace Review Journal (Special Issue in 
association with the OSSREA Zimbabwe 
Chapter). 2013:180-199. Available from: 
https://www.academia.edu/7762774/ 
[Retrieved 12/02/2018]
[105] Government of Zimbabwe. 




[106] Parker CJ, Gladman JR, 
Drummond AE. The role if leisure in 
stroke rehabilitation. Disability and 
Rehabilitation. 1997;19:1-13
[107] Mayo NE, Wood-Dauphinee S, 
Ahmed S, et al. Disablement following 
stroke. Disability and Rehabilitation. 
1999;21:258-268
[108] Hale LA. Community –based or 
home –based stroke rehabilitation: 
Confusion or common sense. New 
Zealand Journal of Physiotherapy. 
2004;32(3):131-139
[109] Rhoda AJ. Limitations in activity 
and participation experienced by stroke 
patients: A qualitative inquiry. South 
African Journal of Physiotherapy. 
2012;68(1):1-5
[110] Urimubenshi G, 
Rhoda A. Environmental barriers 
experienced by stroke patients in 
Musanze district in Rwanda: A 
descriptive qualitative study. African 
Health Sciences. 2011;11(3):398-406
[111] Khondowe O, Rhoda A, 
Mpofu R. Perceived needs of caregivers 
of stroke patients receiving out-patient 
physiotherapy treatment in Lusaka, 
Zambia. South African Journal of 
Physiotherapy. 2012;68(1):1-5
[112] Steihaug S. Addressing the 
organisation of home-based 
rehabilitation. International Journal of 
Physical Medicine and Rehabilitation. 
2015;3:293
[113] Bakas T, Austin JK, Jessup SL, 
Williams LS, Oberst MT. Time and 
difficulty of tasks provide by family 
caregivers of stroke survivors. The Journal 
of Nursing Science. 2004b;36(2):95-106
[114] Dewey HM, Thrift AG, 
Mihalopoulos C, Carter R, 
Macdonell RAL, Mcneil JJ, et al. Informal 
care for stroke survivors. Results 
from the North Melbourne stroke 
incidence study (WEMESIS). Stroke. 
2002;33:1028-1033
[115] Anderson R. The contribution 
of informal care to the management 
of stroke. International Journal of 
Disability Studies. 1988;10:107-112
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
24
[116] Anderson CS, Linto J, 
Stewart-Wynne EG. A population-based 
assessment of the impact and burden 
of caregiving for long-term stroke 
survivors. Stroke. 1995;26:843-849
[117] Draper B, Bowring G, Thompson C, 
et al. Stress in caregivers of aphasic stroke 
patients: A randomized controlled trial. 
Clinical Rehabilitation. 2007;21:122-130. 
DOI: 10.1177/0269215506071251
[118] Twigg J. Informal care of older 
people. In: Bernard M, Phillip L, editors. 
The Social Policy of Old Age. London: 
Centre for Policy of Ageing; 1998. 
pp. 128-141
[119] Glass TA, Matchar DB, Belyea M, 
Feussner JR. Impact of social support 
on outcome in first stroke. Stroke. 
1993;24:64-70
[120] Carod-Artal J, Egido JA, 
Gonzalez JL, Varela de Seijas E. Quality 
of life among stroke survivors evaluated 
1 year after stroke: Experience of a 
stroke unit. Stroke. 2000;31:2995-3000
[121] Bugge C, Alexander H, 
Hagen S. Stroke patients’ informal 
caregivers. Patient, caregiver, and 
service factors that affect caregiver 
strain. Stroke. 1999;30:1517-1523
[122] Pomeroy V, Tallis R. Neurological 
rehabilitation: A science struggling to 
come of age. Physiotherapy Research 
International. 2002;7:76-89
[123] van den Heuvel ETP, de Witte LP, 
Schure LM, Sanderman R, Meyboom-de 
Jong B. Risk factors for burnout in 
caregivers of stroke patients, and 
possibilities for intervention. Clinical 
Rehabilitation. 2001;15:669-677
[124] Saunders R. Prevention and 
treatment of acute ischemic stroke. 
Nursing Older People. 2013;25(8):34-38
[125] Cameron JI, Naglie G,  
Silver FL, et al. Stroke family  
caregivers’ support needs change 
across the care continuum: a 
qualitative study using the timing 
it right framework. Disability and 
Rehabilitation. 2013;35:315-324. DOI: 
10.3109/09638288.2012.691937
[126] Ski C, O’Oconnell B. Stroke: The 
increasing complexity of carer needs. 
Journal of Neuroscience Nursing. 
2007;39(3):172-179
[127] Low JT, Payne S, Roderick P. The 
impact of stroke on informal carers: 
A literature review. Social Science & 
Medicine. 1999;49:711-725
[128] Bakas T, Kroenke K, Plue LD, 
Perkins SM, Williams LS. Outcomes 
among family caregivers of 
aphasic versus nonaphasic stroke 
survivors. Rehabilitation Nursing. 
2004b;31(1):33-42
[129] Berg A, Palomaki H, Lonnqvist J, 
Lehtihalmes M, Kaste M. Depression 
among caregivers of stroke survivors. 
Stroke. 2005;36:639-643
[130] Hickey JV, editor. The Clinical 
Practice of Neurological and 
Neurosurgical Nursing. 5th ed. 
New York/Philladelphia: JB Lippincott 
Company; 2001
[131] Smith J, Forster A, 
Young J. A randomized trial to evaluate 
an education programme for patients 
and carers after stroke. Clinical 
Rehabilitation. 2004b;18:726-736. DOI: 
10.1191/0269215504cr790oa
[132] Gijn v, Dennis MS. Issues and 
answers in stroke care. The Lancet. 
1998;352(Suppl. II):23-27
[133] Ang SY, Tin AS, Pavita G, 
Ng WM, Lee KE, Lim LH, et al. A 
qualitative study into stroke caregivers’ 
educational needs –perspectives of 
caregivers and healthcare professionals. 
Proceedings of Singapore Healthcare. 
2013;22(3):163-173
25
Supporting Survivors of Stroke in Low Resource Settings
DOI: http://dx.doi.org/10.5772/intechopen.86900
[134] Kaseke F, Gwanzura L, 
Hakim J, Chiwayo DF, Stewart A. 
Targeted needs analysis for people 
who have survived stroke and their 
caregivers in local communities in 
Zimbabwe. Central African Journal. 
2017b;63(1/3):7-14
[135] Henderson C. Partial View. Dallas: 
Southern Methodist University Press; 
1998
[136] Davenport R, Dennis M. 
Neurological emergencies: Acute stroke. 
Journal of Neurology and Psychiatry. 
2000;68:277-288
[137] Pinquart M, Sorenson S. 
Associations of stressors and uplifts of 
caregiving with caregiver burden and 
depressive mood: a meta analysis. The 
Journals of Gerontology: Series B, 
Psychological Sciences and  
Social Sciences. 2003; 
58(2):112-128
[138] Gosman-Hedstrom G, Claesson L, 
Blomstrand C. Consequences of severity 
at onset for health-related quality of life 
(HRQL) and informal care: A 1-year 
follow-up in elderly stroke survivors. 
Archives of Gerontology and Geriatrics. 
2008;47:79-81
[139] Jaffe J, Blackley B. Coping as a 
rural caregiver: The impact of health 
care reforms on rural women informal 
caregivers. Priaire Women’s Health 
Centre of Excellence. (Online); 
2000. Available at: www.pwhce.ca/
copingRuralCaregiver.htm
[140] Blake H, Lincoln NB, 
Clarke DD. Caregiver strain in 
spouses of stroke patients. Clinical 
Rehabilitation. 2003;17:312-317
[141] Simon C, Kumar S, 
Kendrick T. Cohort study of informal 
cares of first time stroke survivors: 
Profile of health and social changes 
in the first year of caregiving. Social 
Science & Medicine. 2009;69:404-410
[142] Forsberg-Warleby G, Moller A, 
Blomstrand C. Spouses of first-ever 
stroke patients. Psychological well-
being of spouses of stroke patients 
during the first year after stroke. Stroke. 
2001;32:1646-1651
[143] Roopchand-Martin S, 
Creary-Yan S. Level of caregiver 
burden in Jamaican stroke caregivers 
and relationship between selected 
sociodemographic variables. West Indian 
Medical Journal. 2014;63(6):605-609
[144] Wade DT, Leigh-Smith J, 
Hewer RL. Effects of living with 
and looking after stroke survivors 
of a stroke. British Medical Journal. 
1986;293:418-420
[145] Lin I, Fee HR, Wu H. Negative 
and positive caregiving experiences: A 
closer look at the intersection of gender 
and relationship. Family Relations. 
2012;61:343-358
[146] McCullagh E, Brigstocke G, 
Donaldson N, Kalra L. Determinants of 
care giving burden and quality of life 
in caregivers of stroke patients. Stroke. 
2005;36:2181-2186
[147] Jullamate P, de Azeredo Z, 
Rosenbrug E, Paul C, Subgranon R. 
Informal stroke rehabilitation: What 
are the main reasons of than caregivers? 
International Journal of Rehabilitation 
Research. 2007;30(4):315-320
[148] Choi-Kwon S, Kim H, Kwon SU, 
Kim JS. Factors affecting the burden  
on caregivers of stroke survivors in 
South Korea. Archives of Physical 
Medicine and Rehabilitation. 
2005;86:1043-1048
[149] Hsiao C. Family demands, social 
support and caregiver burden in 
Taiwanese family caregivers living 
with mental illness. The role of family 
caregiver gender. Journal of Clinical 
Nursing. 2010;19:3494-3503
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
26
[150] Chiou C, Chen I, Wang H. The 
health status of family caregivers 
in Taiwan: An analysis of gender 
differences. International Journal of 
Geriatric Psychiatry. 2005;20:821-826
[151] Abegunde DO, Mathers CD, 
Adam T, Ortegon M, Strong K. The 
burden and costs of chronic 
disease in low income and middle 
income countries. The Lancet. 
2007;370:1929-1938
[152] Singh D, Chaudoir SR, 
Escobar MC, Kalich man S. Stigma, 
burden, social support and willingness 
to care among carers of PLWHA in 
home-based care in South Africa. AIDS 
Care. 2011;23(7):839-845
[153] Flick CL. Stroke rehabilitation. 
Stroke outcome and psychosocial 
concequences. Archives of Physical 
Medicine and Rehabilitation. 
1999;80:521-526
[154] Teng J, Mayo NE, Latimer E, 
Hanley J, Wood-Dauphinee S, Cote R, 
et al. Costs and caregiver consequences 
of early supported discharge for stroke 
patients. Stroke. 2003;34:528-536
[155] Schrieber L, Colley M. Patient 
education. Best Practice & 
Research. Clinical Rheumatology. 
2004;18(4):465-476
[156] Margaret H, Anne F, Andy H, 
Anita P. A systematic review of the 
economic evidence for interventions for 
family carers of stroke patients. Clinical 
Rehabilitation. 2016;30(2):119-133
[157] Legg LA, Mahmood F, 
Weir CJ, Tierney J, Stott OJ, Smith LN, 
Langhorne P. Non-pharmacological 
interventions for caregivers of stroke 
survivors (Review). Cochrane Database 
System Review. 2011;5(10):CD008179. 
DOI: 10.1002/14651858.CD008179.pub2
[158] Pop-Busui R, Low PA, Waberski 
RAmas J, Courbon A, Roche F, 
Bethoux F, et al. Effects of training 
programmes and exercise in adult stroke 
patients: A literature review. Annales de 
Réadaptation et de Médecine Physique. 
2007;50(6):438-444
[159] Forster A, Dickerson J, 
Young J, et al. A structured training 
programme for caregivers of 
inpatients after stroke (TRACS): a 
cluster randomised controlled trial 
and cost-effectiveness analysis. 
Lancet. 2013;382:2069-2076. DOI: 
10.1016/S0140-6736(13)61603-7
[160] Akosile CO, Okoye EC, 
Adegoke BOA, Mbada CE, 
Marufu FA. Burden, health and quality 
of life of Nigerian stroke caregivers. 
Health Care Current Reviews. 
2013;1:105. DOI: 10.4172/hccr.1000105
[161] Flaherty ML, Kleindorfer D, 
Kissela BM. Public stroke awareness and 
education. Seminars in Cerebrovascular 
Diseases and Stroke. 2004;4:130-133
[162] Wasserman S, de Villiers L, 
Bryer A. Stroke care in a rural African 
setting. International Journal of Stroke. 
2009;4:151
[163] Poungvarin N. Stroke in the 
developing world. The Lancet. 
1998;352(Suppl. III):19-22
[164] Klinedist NJ, Dubar SB, 
Clark PC. Stroke survivor and informal 
caregiver perceptions of poststroke 
depressive symptons. Journal 
of Neuroscience Nursing. 
2012;44(2):72-81
[165] King RB, Hartke RJ, 
Denby F. Problem-solving early 
intervention: A pilot study of stroke 
caregivers. Rehabilitation Nursing. 
2007;32:68-76
[166] Kaseke F, Challender A, 
Rapport MJ. Designing a curriculum 
to meet the needs of caregivers and 
patients who are living with stroke 
27
Supporting Survivors of Stroke in Low Resource Settings
DOI: http://dx.doi.org/10.5772/intechopen.86900
in local communities in Zimbabwe. 
The Internet Journal of Allied Health 
Sciences and Practice. 2016;14(1):6
[167] Bogoshi G, Stewart A, 
Hale L, Fritz V. Knowledge of stroke 
risk factors amongst black diabetic, 
hypertensive and stroke patients. South 
African Journal of Physiotherapy. 
2003;59(4):25-30
[168] Dermain S, Burridge J, 
Ellis-Hill C, Hughes A-M, 
Yardley L, Tedesco-Triccas L, et al. 
Assistive technologies after stroke: 
Self-management or fending for 
yourself? A focus group study. BMC 
Health Services Research. 2013;13:334. 
1-12. http://www.biomedcentral.
com/1472-6963/13/334
[169] Moreland JD, Depaul VG, 
Dehueck AL, Pagliuso SA, Yip DWC, 
Pollock BJ, et al. Needs assessment  
of individuals with stroke after 
discharge from hospital stratified  
by acute functional Independence 
measure score. Disability and 
Rehabilitation. 2009;31(26): 
2185-2195
[170] Dorsey MK, Vaca KJ. The stroke 
patient and assessment of caregiver 
needs. Journal of Vascular Nursing. 
1998;16(3):62-67
[171] Rodgers H, Atkinson C, 
Bond S, Suddes M, Dobson R, 
Curless R. Randomized controlled trial 
of a comprehensive stroke education 
program for patients and caregivers. 
Stroke. 1999;30:2585-2591
[172] Forster A, Dickerson J, 
Melbourn A, Steadman J, Wittink M, 
Young J, et al. The development and 
implementation of the structured 
training program for caregivers of 
inpatients after stroke (TRACS) 
intervention: The London stroke 
carers training course. Clinical 
Rehabilitation. 2015;29(3):211-212. 
DOI: 10.1177/0269215514543334
[173] Grasel E, Schmidt R, Biehler J, 
Schupp W. Long-term effects of 
the intensification of the transition 
between in-patient neurological 
rehabilitation and home care of stroke 
patients. Clinical Rehabilitation. 
2006;20:577-583
[174] Mant J, Carter J, Wade DT, 
Winner S. Family support for stroke: 
A randomised controlled trial. Lancet. 
2000;356:808-813
[175] Bakas T, Li Y, Habermann B,  
McLennon SM, Weaver MT. 
Developing a cost template for a 
nurse-led stroke caregiver intervention 
program. Clinical Nurse Specialist. 
2011;25:41-46
[176] Pierce LL, Steiner V, Govoni AL, 
Hicks B, Cervantez Thompson TL, 
Friedemann ML. Internet-based 
support for rural caregivers of 
persons with stroke shows promise. 
Rehabilitation Nursing. 2004;29:95-99
[177] Forster A, Young J, 
Green J, Patterson C, Wanklyn P, 
Smith J, et al. Structured 
re-assessment system at 6 months 
after a disabling stroke: a randomised 
controlled trial with resource use 
and cost study. Age and Ageing. 
2009;38:576-583
[178] Glass TA, Berkman LF, 
Hiltunen EF, Furie K, Glymour MM, 
Fay ME, et al. The families In recovery 
from stroke trial (FIRST): Primary 
study results. Psychosomatic Medicine. 
2004;66:889-897
[179] Shebl Amany M, Abd 
Elhameed SH. Impact of informal 
caregivers training program on 
geriatric patients’ functional status 
and post-stroke depression. IOSR 
Journal of Nursing and Health 
Science. 2014;3(4):45-53. e-ISSN: 
2320-1959.p- ISSN: 2320-1940. Ver. I 
(Jul-Aug. 2014)
New Insight into Cerebrovascular Diseases - An Updated Comprehensive Review
28
[180] Cameron JI, Gignac MAM. 
“Timing it right”: A conceptual 
framework for addressing the support 
needs of family caregivers to stroke 
survivors from the hospital to the home. 
Patient Education and Counseling. 
2008;70:308-314
